We investigated whether psychiatric symptomatology, impulsivity, family and social dysfunction, and alcohol use mediate the relationship between adverse childhood experiences (ACEs) and suicidality.
Introduction
Suicidality increases substantially from childhood into adolescence (Kessler, Borges, & Walters, 1999) , representing a major burden on health and a leading indication for psychiatric hospitalization (Isohookana, Riala, Hakko, & Räsänen, 2012) in young people. Looking more closely, suicidality can be regarded as an umbrella term for various forms of suicidal thoughts and behaviors. Suicidal ideation refers to thoughts about engaging in behaviors intended to end one's life. It varies from fleeting thoughts about death to more extensive ideas and plans for suicide (Vander Stoep, McCauley, Flynn, & Stone, 2009) . A suicide attempt is defined as deliberately causing harm to oneself with at least some intent to die. Finally, a completed suicide is a lethal suicide attempt. All of these behaviors can be distinguished from non-suicidal self-injury (NSSI), which refers to self-injurious behavior occurring in the absence of suicidal intent (Miller, Esposito-Smythers, Weismoore, & Renshaw, 2013) . According to a nationally representative study
Factors mediating the relationship between ACEs and suicidality
ACEs shape the cognitive and affective styles that predispose young people to suicidality (Thompson et al., 2012) . From the perspective of neurobiology, ACEs are linked to a variety of changes in brain structure and function and stress-responsive neurobiological systems, which, in turn, predispose young people to mental health problems (Anda et al., 2006) , emotional dysregulation, non-suicidal self-injury, and suicidal ideation and behaviors (Brodsky & Biggs, 2012) as well as increase their risk of committing suicide (Dube et al., 2001; Miller, Esposito-Smythers, Weismoore, & Renshaw, 2013; Perez, Jennings, Piquero, & Baglivio, 2016; Thompson et al., 2012) . Although ACEs increase the risk of suicidal behavior, not all adolescents exposed to ACEs are suicidal, suggesting that this relation must be mediated (or moderated) by some additional variables. Because mental health and behavioral problems have been associated with suicide ideation (Stewart et al., 2017) and suicide attempts (Groschwitz et al., 2015; Stewart et al., 2017; Tuisku et al., 2006) as well as with exposure to adverse experiences (Anda et al., 2006; Dube et al., 2005 Dube et al., , 2006 Rytilä-Manninen et al., 2014) , they might act as mediators. In fact, among adults, both depression and alcohol use disorders have been reported to mediate the relation between suicidality and ACEs (Dube et al., 2001 (Dube et al., , 2002 Felitti et al. 1998 ). Both interpersonal difficulties (Johnson et al., 2002) and family factors influence suicidal behavior in adolescents (Laukkanen, Honkalampi, Hintikka, Hintikka, & Lehtonen, 2005; Randall, Doku, Wilson, & Peltzer, 2014) . Interestingly, in a longitudinal study by Johnson et al. (2002) , interpersonal difficulties mediated the association between maladaptive parenting and offspring's later suicidality. Moreover parentchild-relationship has documented to mediate between ACEs and suicidality (Hardt, Herke, & Schier, 2011) .
Present study
Although ACEs are well-documented risk factors for adolescent suicidality, more information about the variables mediating this relation is needed (Pelkonen et al., 2011 ).
An approach based on multiple levels of analysis (Preacher & Hayes, 2008) , incorporating information from various aspects, is needed to advance the identification of potential mediators of the relationship between ACEs and suicidality. Testing several potential mediators simultaneously minimizes the risk of attributing mediational status to a single process when other relevant processes are omitted from the analysis. Simultaneous testing also allows each individual mediator to compete for variance in a specified outcome, leading to more effective identification of the putative mediation processes responsible for the development of suicidality in adolescents exposed to various ACEs (Preacher & Hayes, 2008) .
By adopting an approach using multiple levels of analysis, the present study simultaneously tested the potential role of psychiatric symptomatology, impulsivity, alcohol use, and family and social dysfunction in mediating the relationship between ACEs and suicidality among adolescents. Three primary hypotheses were tested: 1) ACEs have a direct effect on suicidality; 2) each studied mediator (psychiatric symptomatology, impulsivity, alcohol use, family dysfunction, and social dysfunction) influences the relationship between ACEs and suicidality; and 3) each potential mediator has a significant indirect effect on ACEs and suicidality when simultaneously estimated with other indirect effects (see Fig. 1 ).
Method

Participants and procedure
The Kellokoski Hospital Adolescent Inpatient Follow-Up Study (KAIFUS) is a longitudinal naturalistic study of the clinical characteristics and impact of treatment in a consecutive sample of Finnish adolescent psychiatric inpatients. This inpatient sample consists of 13-to 17-year-old adolescents referred to psychiatric hospital for the first time in their lives between 2006 and 2010 (N = 395) . Non-eligible patients were those who had a treatment period of less than two weeks, those who showed intellectual disability, those under 13 years of age, and those with poor knowledge of the Finnish language (n = 80, 20.2%). Of the 315 eligible patients, 62 (16.4%) declined to participate or their parents/guardians did not provide permission to participate. In 23 cases (6%), patients or their parents discontinued the treatment period, and 24 cases (6%) had incomplete data. Thus, the final sample comprised 206 inpatients: 60 boys and 146 girls. Non-participation was unrelated to age (p = 0.31), socioeconomic status (p = 0.38), living situation (p = 0.58), substance use (p = 0.59), mood (p = 0.92), anxiety (p = 0.39), eating (p = 0.34), or conduct disorders (p = 0.09) as principal diagnoses, but it was associated with male gender (p = 0.02) and a diagnosis of psychotic disorder (p = 0.02). For further details, see Rytilä-Manninen et al. (2014) .
The community sample comprised gender-and age-matched students from the same geographical area as the inpatient sample. They were recruited from two high schools, one vocational collage and four junior high schools. Altogether 473 students were invited to take part in the study. Of these, 202 (42.5%) refused to participate and 68 (14.5%) did not complete the whole study protocol despite providing consent. A total of 203 students (42.9%, 55 boys and 148 girls)) successfully completed both the interview and selfassessments, thus comprising the final sample. No significant differences were found between completers and non-completers with regard to socioeconomic status or living situation.
The same interviews and self-questionnaires were used in the inpatient and community samples. All inpatients had a diagnosed mental disorder and many patients had comorbid conditions. Altogether 43 community adolescents (21.2%) were diagnosed with a mental disorder. For details, see Rytilä-Manninen et al. (2014) .
Participation was voluntary for both inpatients and community youth. All participants and their legal guardians gave written, informed consent. Permission to conduct the study was granted by the authorities of the Helsinki and Uusimaa Hospital District and the school administrations. The Ethics Committee of Helsinki University Hospital approved the study protocol.
Measures
The Schedule for Affective Disorders and Schizophrenia for School-Age Children −Present and Lifetime Version (K-SADS-PL; Kaufman et al., 1997) was used to assess psychiatric diagnoses and suicidality. K-SADS-PL is a semi-structured interview with good to excellent test-retest reliability and high concurrent validity and inter-rater agreement (Kaufman et al., 1997) .
Data concerning socioeconomic status (SES) and living situation were gathered using a structured background data collection sheet. SES was assessed by the question: What is your father's occupation? If the adolescent lived with his/her biological mother, we recorded the mother's occupation. Family's SES was classified as high if the primary guardian was a self-employed worker or upperlevel employee, as middle if the guardian was a lower-level employee or manual worker, and as low if the guardian was unemployed, retired, or a student (Classification of Social Economy Status, 1989) . Living situation was classified as a nuclear family if the adolescent lived with both of the biological parents, as another type of family if the adolescent lived with only one primary guardian (due to parental death or divorce) or in a blended family, and as foster care if the adolescent had been placed in a detention home.
Suicidality was measured using four questions included in the K-SADS-PL interview. The questions cover a) thoughts of death (rating: 1 = the person had not experienced thoughts of death; 2 = the person had experienced transient thoughts of death; 3 = the person had experienced recurrent thoughts of death); b) suicidal ideation (rating: 1 = the person had not thought of suicide; 2 = the person had occasionally thought of suicide; 3 = the person had often thought of suicide as well as a specific method of carrying it out); c) suicidal acts: seriousness of the act (rating: 1 = the person had no history of suicide attempts; 2 = the person had made one or more suicide attempts, but was ambivalent regarding an actual wish to die; 3 = the person had made one or more suicide attempts with a definite suicidal intent); d) suicidal acts: medical lethality of the act (rating 1 = the person had no history of suicide attempts; 2 = the suicide attempt/s were not regarded as life-threatening, the person had showed transient and mild medical symptoms; 3 = the suicide attempt/s had been potentially life-threatening, e.g. unconsciousness). For cross-tabulation, the rating was categorized as negative if the item was scored 1 or 2, and positive if it was scored 3. Based on a previous study by Tuisku et al. (2006) , the suicidality sum score was created by summing up the scores of these four questions. Thus, the suicidality sum score can range from 4 (= the person showed no suicidality) to 12 (= the person showed extreme suicidality).
Data concerning ACEs were gathered using a structured background data collection sheet, the K-SADS-PL interview screening section for PTSD, and the Life Events Checklist (LEC; Johnson and McCutcheon, 1980) . Adolescents were asked whether their parents were divorced (no/yes), and whether their mother or father suffered from psychiatric or substance use problems requiring professional help (no/yes). Parents' criminality was assessed using the LEC question: "Have your parents ever been arrested or suspected or judged for a criminal offence?" (no/yes). The information about witnessing intimate partner violence (no/yes) and exposure to physical (no/ yes) or sexual abuse (no/yes) was based on the K-SADS-PL interview. Choosing the above-mentioned variables was based on earlier ACE studies (Anda et al., 2006; Dong et al., 2003; Dong et al., 2004; Dube et al., 2001 Dube et al., , 2002 Dube et al., , 2005 Dube et al., , 2006 . The same questions have been used in our previous study concerning adolescents' ACEs (Rytilä-Manninen et al., 2014) .
The accumulation of different ACE categories was described by creating the ACE total score, which can range from zero (the person had not been exposed to any studied ACE categories) to seven (the person had been exposed to all studied ACE categories). The mean ACE total score was 2.2 (SD 1.6) for inpatients and 0.6 (SD 1.0) for adolescents in the community (p < 0.001).
Psychiatric symptomatology was measured using the Symptom Checklist-90 (SCL-90; Derogatis, Lipman, & Covi, 1973) , a selfreport measure for people aged 13 years or older. It consists of 90 items, which measure subjective symptoms on nine primary symptom dimensions. Items are rated on a five-point Likert scale of distress, ranging from "not at all" (0) to "extremely" (4). Thus, the sum score can range from 0 to 360. The reference period for the symptoms is the last two weeks. The psychometric properties of SCL-90 have been shown to be good for adolescents, and it is a useful tool for assessing overall psychopathology in adolescents (Rytilä-Manninen et al., 2016) . In this study, Cronbach alphas ranged from 0.800 (paranoid ideation) to 0.943 (depressive disorders) among inpatients and from 0.749 (phobic anxiety) to 0.908 (depressive disorders) in the community sample. For further analyses, the SCL-90 sum score was used.
Impulsivity, family dysfunction, and social dysfunction were measured with the Offer Self-Image Questionnaire (OSIQ-R; Offer, Ostrov, Howard, & Dolan, 1992) , which is a 129-item personality test for adolescents aged between 13 and 18 years. The questionnaire assesses psychological adjustment based on psychodynamic growth and developmental theory. The above-mentioned three dimensions of self-image are known to be risk factors for adolescents' suicidality (Cetin, 2001; Laukkanen et al., 2005) . Items are rated on a six-point Likert scale, ranging from "describes me very well" (1) to "does not describe me at all" (6). OSIQ-R comprises 12 component scales, but in this study only those described below were used. Impulse control is a nine-item scale to measure whether the adolescent can handle pressure. The scale score can range from 9 to 54. Higher scores suggest that a teenager has a low frustration tolerance and often acts on impulse. In this study, the Cronbach alpha for this scale was 0.659 in the inpatient sample and 0.629 in the community sample. Social functioning is a nine-item scale used to assess patterns of interpersonal relationships and friendships. The scale score can range from 9 to 54. Higher scores indicate that a teenager is unable to have and maintain close relationships with same-aged individuals and feels uncomfortable when socializing with peers. In this study, the Cronbach alpha for this scale was 0.819 for inpatients and 0.729 for young people in the community. Family functioning is a 19-item scale focusing on an adolescent's feelings about and relationships with his/her parents as well as on the emotional atmosphere at home. The scale score can range from 19 to 114. Higher scores indicate that the adolescent feels that there is tension at home, that the relationships are problematic, and that he/ she is not getting support from parents. In this study, the Cronbach's alpha for this scale was 0.842 in the inpatient sample and 0.837 in the community sample. The OSIQ has been widely used and validated for Finnish adolescents (Laukkanen, Peiponen, Halonen, Aivio, & Viinamäki, 1999; Laukkanen, Halonen, Aivio, Viinamäki, & Lehtonen, 2000) .
Alcohol use was self-assessed with the Alcohol Use Disorders Identification Test (AUDIT; Saunders, Aasland, Babor, de la Fuente, & Grant, 1993), which includes 10 items scored from 0 to 4. Thus, the AUDIT sum score can range from 0 to 40. Self-assessment has shown good psychometric properties (Reinert & Allen, 2002) . In adolescents, compared against the DSM-IV diagnosis of alcohol use disorders, AUDIT has demonstrated optimal performance at a cut-off score of 4 (Chung et al., 2000) . In this study, the Cronbach alpha was 0.914 for inpatients and 0.862 for the community sample.
Data analysis
To analyze the differences between young people as inpatients and in the community in suicidality sum score and in all five mediators (psychiatric symptomatology, impulsivity, alcohol use, family dysfunction, and social dysfunction), an independent samples t-test was performed. For further analyses, inpatient and community groups were combined to provide a broader range or more variation in the factors examined: suicidality sum score, ACEs, and the tested mediators.
The relationships between the ACE total score, the four different suicidal behaviors, the suicidality sum score, and all five mediators were explored using correlation analysis. A simple mediation test was then conducted for each variable to determine direct and indirect effects of the ACE total score on suicidality. Finally, a multiple mediation analysis was conducted to test for simultaneous indirect effects of ACEs on suicidality through multiple mediators. For this, we used Preacher and Hayes' (2008) bootstrapping procedure, which is a nonparametric sampling procedure recommended for multiple mediators. The SPSS macro for multiple mediation (Preacher & Hayes, 2008) was used for statistical analyses. It estimates the path coefficients in a multiple mediator model and generates bootstrap confidence intervals (including percentile, bias-corrected, and bias-corrected and accelerated) for total and specific indirect effects of ACEs on suicidality through one or more mediator variables. Multiple mediator modeling enables the testing of competing hypotheses within a single model, and reduces parameter bias due to omitted variables, that is, other possible mediators. Testing for significant mediation requires that bias-corrected 95% confidence intervals not overlap with zero. Age and gender were used as covariates.
Results
Characteristics of adolescents
Sociodemographic characteristics of inpatients and non-referred adolescents are presented in Table 1 . SES of community youth was significantly higher than that of inpatients, and non-referred adolescents lived significantly more often than inpatients in nuclear families (p < 0.001). Inpatients, on the other hand, lived significantly more often in other types of families or in foster care (p < 0.001).
Altogether 98 inpatients (47.6%) and two community adolescents (1.0%) had experienced recurrent thoughts of death. Ninetyfour inpatients (45.6%) and one non-referred adolescent (0.5%) had recurrent suicidal ideation. A suicide attempt was reported by 45 inpatients (21.8%) but none of the community sample, and potentially life-threatening suicidal acts were reported by 31 inpatients (15.0%) but none in the community sample. The mean suicidality sum score was 7.4 (SD 2.7) for inpatients and 4.2 (SD 0.5) for community youth (p < 0.001).
Psychiatric symptomatology was significantly higher among inpatients (M = 115.5, SD = 71.1) than among adolescents in the community (M = 44.4, SD = 37.2, p < 0.001). Inpatients were also more impulsive (inpatients: M = 31.4, SD = 7.3; community: M = 24.9, SD = 6.1, p < 0.001) and experienced more family dysfunction (inpatients: M = 56.1, SD = 16.3; community: M = 43.3, Chi-square test was used to compare the groups. SD = 13.8, p < 0.001) and social dysfunction (inpatients: M = 27.9, SD = 8.3; community: M = 19.9, SD = 5.6, p < 0.001). With regard to alcohol use, no significant difference was observed between the groups (inpatients: M = 4.4, SD = 6.6; community: M = 3.5, SD = 4.9, p = 0.327).
Correlations
Correlations between different variables are presented in Table 2 . Significant correlations existed between suicidality variables and the ACE total score as well as psychiatric symptoms, impulsivity, alcohol use, family dysfunction, and social dysfunction; not significant was the correlation between recurrent thoughts of death and alcohol use. The strongest correlations were found between psychiatric symptoms and the suicidality sum score and between impulsivity and the suicidality sum score.
Direct and indirect effects of cumulative ACEs on suicidality
A positive direct effect of the ACE total score on suicidality was observed (Table 3) . Additionally, a positive indirect effect of the ACE sum score on suicidality through psychiatric symptoms, impulsivity, family dysfunction, and social dysfunction was seen. All of these variables had partial mediation effects. Alcohol use, by contrast, did not affect the relationship between the ACE total score and suicidality and was excluded from further analyses. Age and gender had no significant impact on results.
Multiple mediation model of the effect of cumulative ACEs on suicidality
In the multiple mediation model (R 2 = 0.434, adjusted R 2 = 0.462), the total effect of the ACE total score on suicidality was 0.754 (SE = 0.080; t = 9.548; p < 0.001), whereas the direct effect was 0.369 (SE = 0.077; t = 4.770; p < 0.001). The difference between the total effect and the direct effect is the total indirect effect of the ACE total score on suicidality through four mediators; its point estimate was 0.385 (Table 4 ). The bias-corrected bootstrap 95% confidence interval was 0.282-0.498, reflecting that psychiatric symptoms, impulsivity, and family and social dysfunctions together mediated the effects of ACEs on suicidality.
However, the specific indirect effects indicated that only psychiatric symptoms and impulsivity were significant mediators (Table 4 ). To determine whether these indirect effects differed significantly from each other, the pairwise contrast was examined. Pairwise contrast of the indirect effects showed that the specific indirect effect through psychiatric symptoms was larger than it was through impulsivity. Further, the specific indirect effect through psychiatric symptoms was larger than it was through family dysfunction or social dysfunction. However, impulsivity did not differ from social dysfunction or family dysfunction in terms of magnitude, despite impulsivity being significantly different from zero, while the other variables were not. Neither did social dysfunction differ from family dysfunction. Including age and gender as covariates in the analyses had no significant effects on results.
Discussion
We examined the impact of cumulative ACEs on suicidality as well as the possible mediating effects of psychiatric symptoms, impulsivity, alcohol use, and family and social dysfunctions on the relationship between ACEs and suicidality in adolescents.
As expected, the cumulative ACE score had a direct effect on suicidality. This finding is in line with previous research on suicidal ideation and suicide attempts (Bruffaerts et al., 2010; Dube et al., 2001; Evans et al., 2005; Isohookana et al., 2012; Miller, Esposito-Smythers, Weismoore, & Renshaw, 2013; Thompson et al., 2012) . Psychiatric symptoms, impulsivity, family dysfunction, and social dysfunction each mediated the association between ACEs and suicidality. In our sample, alcohol use was not a significant mediator, although substance abuse has been related to suicidal ideation, suicide attempts, and completed suicides in adolescents in many earlier studies (e.g. Groleger, Tomori, & Kocmur, 2003) and also to ACEs (Rothman, Edwards, Heeren, & Hingson 2008 Table 2 Pearson correlations between both adverse childhood experiences (ACEs) (=ACE total score) and suicidality (=suicidality sum score and its subscores related to recurrent thoughts of death, suicidal ideation, and suicidal acts) and impulsivity (=OSIQ Impulse control factor total score), alcohol misuse (=AUDIT total score), psychiatric symptoms (=SCL-90 total score), social dysfunction (=OSIQ-R Social functioning factor total score), and family dysfunction (=OSIQ-R Family functioning factor total score).
Impulsivity
Alcohol misuse Cluver et al. (2015) have reported that mental health, but not drug or alcohol misuse, mediates the relationships between the cumulative ACE score and suicidality. Accordingly, Hardt et al. (2011) found that alcohol abuse had no relationship between ACEs and suicidality. They explained this finding that alcohol use is perhaps more an indicator rather than a causal link in the development of suicidality. The most probable explanation for our finding is that, in Finland, adolescents with severe alcohol misuse are typically referred to specialized units for substance users, and thus, our sample lacked individuals with substantial alcohol problems. Our findings that both family dysfunction and social dysfunction are mediators are congruent with Johnson et al. (2002) , who found that interpersonal difficulties during adolescence mediated the association between ACEs and suicide attempts in early adulthood. Our finding is also congruent with the study by Hardt et al. (2011) , which reported that missing parental warmth or love, is a powerful predictor for suicidal thoughts of offspring experienced ACEs, and in turn, one or both parents showing warmth serves as a protective factor against suicidal thoughts.
Our result of family dysfunction serving as a mediator also supports the theory that while some stress in childhood or adolescence is normal and even necessary for the development of healthy coping mechanisms and problem-solving skills, ACEs may become "toxic" when there is strong, frequent, or prolonged activation of the body's stress response system in the absence of the buffering protection of a supportive parental (at least one parent) relationship (Shonkoff and Garner, 2012 ; Center on the Developing Child at Harvard University, 2016). Our finding that social dysfunction mediated the relationship of ACEs and suicidality also supports earlier findings from neurobiology about numerous effects of childhood stress on brain and physical systems and represents a common pathway for a variety of important long-term behavioral and social problems (Anda et al., 2006) . Given this result, one could assume that ACEs may disrupt social relations and hamper the development of social skills, thus hindering the adolescentś ability to maintain normal, healthy social relationships with peers. Without these skills and abilities, the adolescent may become socially isolated, contributing to the onset of suicidal behavior. From the developmental viewpoint, adolescence is a period in which dependence on parents shifts towards dependence on peers (Collins & Laursen, 2004) . Parents nonetheless remain a vital source of social and emotional support. In fact, constant and serious family conflicts can often be seen as a continuation of poor relations rather than a Paths: a = effect of the ACE total score on the mediator; b = effect of the mediating variable on suicidality sum score; c = overall effect of the ACE total score on suicidality sum score; c' = effect of the ACE total score on suicidality sum score controlling for mediator; ab = the amount of mediation = indirect effect. special characteristic of adolescence itself (Collins & Laursen, 2004) . The mediating role of family dysfunction highlights the importance of including the family in the treatment of suicidal adolescents. It is important to strengthen the relationship between parent (s) and offspring, which, in turn, helps the adolescent to increase his/her ability to plan for the future, regulate behavior, and develops skills to adapt to changing circumstances. This foundation is known as resilience (Center on the Developing Child at Harvard University, 2016). The multiple mediation analyses where the mediator variables competed against each other revealed that perceived psychiatric symptoms were the most significant mediator between ACEs and suicidality. Youth suicide has been found to be associated with many psychiatric disorders, especially depression. Major depression has been estimated to be present in at least 35% of adolescent suicides (Spirito & Esposito-Smythers, 2006) . Many studies examining the relationship between ACEs and suicidality have used mental health problems, such as depression, as controlling variables, showing a trend of a mediating effect of mental health problems on the relationship between ACEs and suicidality (Johnson et al., 2002; Thompson et al., 2012) . These studies provide some evidence that psychiatric symptoms or depressive disorders partially mediate the link between ACEs and suicidality.
In this study, the other significant mediator was impulsivity. This finding receives some support from the work of Zouk, Tousingnant, Sequin, Lesage, and Turecki (2006) , who found in their retrospective study that impulsive suicide completers were more likely to have a history of childhood abuse. Stressful life events and early adversity have been observed to increase the risk of suicidality via their influence on child brain structures, stress regulation systems, and serotonin levels (Braquehais, Oquendo, Baca-García, & Sher, 2010 ). Furthermore, low serotonin function has been associated with impulsive and aggressive behaviors in adolescents with different psychiatric diagnoses including depression (Braquehais et al., 2010) . Impulsivity has been assumed to be related to trauma in two different ways. First, as a consequence of childhood trauma (mainly as a personality trait), it could be an acquired inability of the brain to inhibit some negative actions. Second, impulsivity (as a trait or state) could also be seen as a risk factor for exposure to traumas and the development of post-traumatic stress disorder (Braquehais et al., 2010) .
Based on this research, we can presume that ACEs have an independent effect on suicidality. Moreover, ACEs increase the risk of suffering from psychiatric symptoms in adolescence, and these symptoms heighten the risk of suicidality. Further, ACEs may increase impulsivity, thus increasing the risk of suicidality by mediating between ACEs and suicidality. Family and social dysfunctions have mediating effects on the relationship between ACEs and suicidality, but psychiatric symptoms and impulsivity attenuated these effects in the multiple mediating test.
Our study supports previous research on the developmental pathway from childhood adversities through psychological problems to suicidality. Brain development is active in the early years, and although genes provide the brain's basic blueprint, experiences modify the neurobiological development of a child. To learn to cope with stress is a vital part of childhood development. When a child's stress response system is activated in a supportive environment, the physiological effects are buffered and returned to baseline, which, in turn, results in the development of a healthy response system. If the stress is strong and frequent without protective parental support, the prolonged activation of the stress response systems disrupts neurodevelopment. As a result, the child's ability to cope with negative or disruptive emotions is impaired, leading to emotional dysregulation and impulsivity. During adolescence the young can adopt negative coping mechanisms such as suicidal behavior (Hawton et al., 2012 ; Center on the Developing Child at Harvard Shonkoff & Garner, 2012) . Therefore, it is important to recognize and prevent stressful adverse experiences as early as possible. In cases of severe problems, rehabilitation and attempts to reduce the long-term suffering and disabilities associated with adversities are needed (Braquehais et al., 2010) . According to the systematic review by Ougrin, Tranah, Stahl, Moran, and Asarnow (2015) , therapies with the greatest impact on treating adolescent suicidal behavior are dialectical behavior therapy for adolescents (DBT-A), cognitive-behavioral therapy (CBT), and mentalization-based therapy (MBT). DBT-A improves adolescents' global and social adjustment and personality functioning. In DBT-A, also parents or other caregivers participate in the skills training groups (Mehlum et al., 2016) . CBT, particularly its suicide prevention model (CBT-SP), focuses on developing cognitive, behavioral, and interactional skills that will enable the adolescent to refrain from further suicidal behavior. Parents participate in family sessions, which focus specifically on suicide risk reduction strategies (Stanley et al., 2009) . MBT, which is based on attachment theory and psychodynamic principles, has a high degree of structure and a clear treatment goal of improving patients' metalizing skills. The parent-child relationship is also regarded as an important treatment target (Beck et al., 2016) . Parent-child interaction therapy (PCIT) and child-parent psychotherapy (CPP) are evidence-based treatment modalities to prevent and manage ACEs and their impact on intra-familial relationships (Center on the Developing Child at Harvard University, 2016).
University
Study strengths and limitations
The main strength of this study was that we were able to collect a consecutive sample of adolescent inpatients. It is also noteworthy that our study included a gender-and age-matched community sample of students from the same geographical area as the inpatient group. The protocols were identical to both samples, improving the study's validity (Du Fort, Newman, & Bland, 1993) . We used reliable and valid semi-structured K-SADS-PL interviews to determine DSM-IV-based psychiatric diagnoses and suicidality. A structured background data collection sheet allowed us to systematically collect the same background information from both samples.
The study also has some obvious limitations. Recall bias may have occurred because some data collection relied on retrospective reports. The Adverse Childhood Experience (ACE) Questionnaire was not used, as it is designed for adults and our study comprises underaged individuals. We also used categorical ACE variables, and thus, the influence of a single ACE was not taken into account. The gender distribution was suboptimal; the samples were female-dominated. Also attrition in inpatients was related to male gender and a psychotic disorder diagnosis. Data on psychiatric symptoms were based on the SCL-90 self-report questionnaire, which has the strongest association with depressive symptoms (Rytilä-Manninen et al., 2016) . Therefore, externalizing symptoms may have been underestimated. Additionally, in the index hospital district, patients who suffer from severe substance use problems or severe eating disorders are referred to specialized units, not to the psychiatric hospital. In Finland, most adolescents with serious conduct disorders are referred to child welfare services, not to mental health services.
Conclusion
